In this study, we examined the morphology of the basal ganglia and thalamus in bipolar disorder (BP), schizophrenia-spectrum disorders (SCZ-S), and healthy controls (HC) with particular interest in differences related to the absence or presence of psychosis. Volumetric and shape analyses of the basal ganglia and thalamus were performed in 33 BP individuals [12 without history of psychotic features (NPBP) and 21 with history of psychotic features (PBP)], 32 SCZ-S individuals [28 with SCZ and 4 with schizoaffective disorder], and 27 HC using FreeSurfer-initiated large deformation diffeomorphic metric mapping. Significant volume differences were found in the caudate and globus pallidus, with volumes smallest in the NPBP group. Shape abnormalities showing inward deformation of superior regions of the caudate were observed in BP (and especially in NPBP) compared with HC. Shape differences were also found in the globus pallidus and putamen when comparing BP and SCZ-S groups. No significant differences were seen in the nucleus accumbens and thalamus. In summary, structural abnormalities in the caudate and globus pallidus are present in BP and SCZ-S. Differences were more apparent in the NPBP subgroup. The findings herein highlight the potential importance of separately examining BP subgroups in neuroimaging studies.
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In this study, we examined the morphology of the basal ganglia and thalamus in bipolar disorder (BP), schizophrenia-spectrum disorders (SCZ-S), and healthy controls (HC) with particular interest in differences related to the absence or presence of psychosis. Volumetric and shape analyses of the basal ganglia and thalamus were performed in 33 BP individuals [12 without history of psychotic features (NPBP) and 21 with history of psychotic features (PBP)], 32 SCZ-S individuals [28 with SCZ and 4 with schizoaffective disorder], and 27 HC using FreeSurfer-initiated large deformation diffeomorphic metric mapping. Significant volume differences were found in the caudate and globus pallidus, with volumes smallest in the NPBP group. Shape abnormalities showing inward deformation of superior regions of the caudate were observed in BP (and especially in NPBP) compared with HC. Shape differences were also found in the globus pallidus and putamen when comparing BP and SCZ-S groups. No significant differences were seen in the nucleus accumbens and thalamus. In summary, structural abnormalities in the caudate and globus pallidus are present in BP and SCZ-S. Differences were more apparent in the NPBP subgroup. The findings herein highlight the potential importance of separately examining BP subgroups in neuroimaging studies.
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Introduction
Differentiating bipolar disorder (BP) and schizophrenia (SCZ) is challenging, particularly with their overlap in symptomatology such as psychosis. Neuroimaging studies, including those that directly compare BP and SCZ, indicate both overlapping and disparate abnormalities between BP and SCZ; however, identification of biomarkers that clearly differentiate between the two disorders remains elusive due to complicating factors such as varying medication exposure and clinical heterogeneity (McIntosh et al., 2008a (McIntosh et al., , 2008b Arnone et al., 2009; Hamilton et al., 2009; Ellison-wright and Bullmore, 2010; Hall et al., 2010; Ongür et al., 2010; Rimol et al., 2010; Brown et al., 2011; Sui et al., 2011) . Studying brain structure in non-psychotic and psychotic subgroups of BP individuals may mitigate challenges related to clinical heterogeneity in BP, and could elucidate underlying mechanisms of psychosis when these BP subgroups are compared with SCZ. However, studies comparing psychotic and non-psychotic BP subgroups with SCZ are scarce (Strasser et al., 2005 ). Yet, preliminary evidence does support the potential for such approaches to enhance our understanding of psychosis. Recent studies suggest unique and shared abnormalities among affective psychosis and schizophreniaspectrum disorders (SCZ-S) (De Castro-Manglano et al., 2011; Ivleva et al., 2012) . Differences in brain structure and function, as well as dopamine receptor density and ventricular volume, have been found between non-psychotic and psychotic affective disorders (Pearlson et al., 1995; Wang and Ketter, 2000; Strasser et al., 2005; Garrett et al., 2011; Busatto, 2013) .
Potential key regions involved in psychosis include the basal ganglia and thalamus. Both these regions have been increasingly implicated in emotional and cognitive processing, particularly via cortico-basal ganglia and cortico-thalamic circuits, and appear to play important roles in executive functions that are commonly impaired in psychotic conditions (Byne et al., 2009; Haber and Calzavara, 2009; Marchand and Yurgelun-Todd, 2010) . Moreover, the basal ganglia and thalamus are rich in dopaminergic innervation (Byne et al., 2009) 
